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Great Britain and the hope that the 


| work may be continued and the final 


| Objective attained. 


On November 10, a meeting was held | 
in the Social Security Building, under | 
the chairmanship of W. L. Batt of the | 
War Production Board, for the purpose | 
of reporting to Federal agencies in 
Washington the results of the United | 
States-Canadian Screw Thread Mission 
to London, and of discussing plans for 
continuing the work. The meeting was | 
attended by representatives of the De- 
partments of State, War, Navy, and 
Commerce, and of other interested 
groups. The representative of the De- 
partment of Commerce was Henry W. | 
Bearce, chief of the Weights and Meas- | 
ures Division of the Bureau, who had 
been the Department’s delegate to the 
London Conference. The results of the 
eonference were reported by E. J.| 
Bryant, chairman of the Mission, and 
copies of a printed report of the meet- 
ing were distributed. Speakers for each 
of the groups represented at the meeting 
expressed satisfaction with the progress 
so far made toward the adoption of a 
unified system of screw thread stand- | 
ards in the United States, Canada, and’ 





A similar meeting was held in the En- 
gineering Societies Auditorium in New 
York on November 16, at which a full 
report on the London Conference was 
given to the engineering societies and 
the public. The meeting was attended 
by several hundred persons, and the 
report was well received. At an after- 
noon session on the same day reports 


| were made by the individual members 


of the Mission, each member discussing 
in detail the special subjects for which 


| he had been responsible at the Confer- 


ence. Many pertinent questions were 
asked by members of the audience, and 
there was a full afternoon of interested 
discussion. 

At a meeting on November 17, under 
the auspices of the Screw Thread Com- 


| mittee of the American Standards Asso- 


ciation, preliminary steps were taken 
toward an extensive research program 
on screw threads. This project was 
planned, in generak terms, during the 
London Conference a8 an essential move 
in bringing about a unification of screw 


| a ad standards in the United States, 


Canada, and the United Kingdom. 


1 Published with approval of the Director of the Budget. 
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MEASURING THE COEFFICIENT 
OF RESTITUTION AND THE 
SPIN OF A BALL 


In the Journal of Research for Janu- 
ary, Lyman J. Briggs, Director of the 
Bureau, discusses four methods for 
measuring the coefficient of restitution 
of a partially elastic ball when struck, 
and its spin when the ball rebounds from 
a smooth, inclined plate after striking 
it at a known angle. 

The experiments on which this paper 
(RP 1624) is based, where made by Dr. 
Briggs several years ago when he was 
chief of the Mechanics and Sound Divi- 
sion. Golf balls and baseballs of prewar 
quality were used in the work, and four 
methods of determining the coefficient 
were tried. 

The first method was originally de- 
veloped by Prof. H. A. Thomas of the 
Carnegie Institute of Technology and 
employs two ballistic pendulums. The 
ball is placed on a rubber tee a short 
distance in front of the muzzle of a hori- 
zontal air gun that fires a flat-nosed 
wooden projectile. When the ball is 
struck it passes through the first pendu- 
lum-and is caught in the second, whereas 
the projectile, being of larger diameter 
than the ball, is caught in the first pen- 
dulum. The deflections of the two pen- 
dulums, from which the velocities of the 
ball and projectile can be calculated, are 
shown by recording pointers (Technical 
News Bulletin No. 252, April 1938). 

A method based on spark photography 
was next used. The procedure is similar 
to that adopted in photographing projec- 
tiles in flight, and yields interesting 
shadow pictures from which the ratio of 
the speed of the ball to that of the pro- 
jectile can be determined. 

As a third method, the vertical re- 
bound of a ball when dropped from a 
known height onto a massive horizontal 
plate is measured, correction being made 
for air resistance. 

The fourth and last method is based 
on the measurement of the angle of 
reflection of a ball rebounding from a 
smooth, inclined plate, the angle of inci- 
dence being known. In using this 
method, a correction for spin must be 
applied because the plate, of necessity, 
is not ideaily smooth. The various ways 
in which the spin velocity can be meas- 
ured are outlined, and an approximate 
method is given for computing the spin 
when the coefficient of restitution is 
known. 

The variation of the coefficient of res- 
titution of golf balls with impact speed 
and with temperature was determined 
experimentally, and a method for finding 


how long the ball remains in contact 
with the club is described. The coeffi- 
cient of restitution (which is approxi- 
mately 0 for a plastic material like putty 
and nearly 1 for a highly elastic mate- 
rial such as steel) is, for a golf ball 
when hit hard, roughly 0.7 and for a 
baseball, 0.45. 


FREQUENCY METER FOR 
GEIGER-MULLER COUNTER 


In the Journal of Research for Janu- 
ary (RP1627), L. F. Curtiss and B. W. 
Brown describe an improved circuit for 
reading the rate of pulses from a Geiger- 
Miiller counter. Based on the usual 
procedure of leveling and rectifying the 
pulses to charge a condenser, the im- 
provements concern a bridge type vac- 
uum-tube voltmeter to read the voltage 
on the condenser and an arrangement 
to compensate parasitic potentials de- 
veloped in the rectifier for the pulses. 
Since only one small transformer pro- 
vides an. adequate source of potentials, 
the circuit is particularly useful in port- 
able instruments. Great care has been 
taken to design a circuit that is inde- 
pendent of the voltage of the alternat- 
ing current mains from which it is op- 
erated. A modification of the circuit 
for rapidly decaying sources is also 
described. 


FREEZING POINTS OF NICKEL 
AND COBALT 


Freezing points of metals serve as 
accurate reference points in the meas- 
urement of high temperatures. Very 
accurate measurements are required to 
establish these points, which now in- 
clude silver, gold, platinum, rhodium, 
and iridium. The freezing points of 
nickel and cobalt have just been added 
to the list of such reference points. 
Calculated on the International Tem- 
perature Scale these freezing points are 
nickel, 1,455°C and cobalt, 1,495°C. 


EVALUATION OF SURFACE 
FINISH ON METAL 


During recent years great progress 
has been made in the art of mechani- 
eally finishing metal surfaces as regards 
both quality and control of the finish. 
However, no method of specifying a 
finish with particularity has heretofore 
been developed sufficiently to be univer- 
sally acceptable to industry. An im- 
portant element in such specifications is 
the evaluation of the depth of surface 
markings or serrations. Although sev- 
eral devices now used for making this 
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measurement have proved useful, they 
nevertheless have certain limitations. 
A method of qualitatively evaluating a 
surface finish, developed by Harry K. 
Herschman of the Bureau’s Metallurgy 
Division, appears promising in connec- 
tion with the preparation of specifica- 
tions and the establishment of stand- 
ards. 

The method, described in the Janu- 
ary Journal of Research (RP 1625), is 
based on the use of a nearly transparent 
plastie replica of the surface. The ac- 
curacy of reproduction of minute sur- 
face characteristics in such a film is 
attested by the fact that similar repli- 
cas are used in the study of metal 
microstructures at high magnifications 
with the electron microscope. In the 
present case, the film is formed by ap- 
plying a suitable solvent to the metal 
surface, after which a strip of preformed 
plastic film is pressed on. The solvent 
softens the side of the film adjacent to 
the surface being examined and thus 
permits it to flow and conform under 
pressure to the*surface irregularities. 
The replica thus formed dries in about 
1 minute and then is stripped readily 
from the surface. 

In evaluating the finish, a narrow 
beam of light is passed transversely 
through the moving replica, and thence 
onto a photoelectric cell. Variations in 
the geometric characteristics of the 
replica that correspond to the serrations 
in the metal surface control the inten- 
sity of the light transmitted through 
the film and reaching the photo-cell at 
any instant. The variation in light in- 
tensities produces a fluctuating voltage 
in the photo-cell circuit, which can be 
measured with an electronic voltmeter. 
The voltage readings increase with in- 
creased roughness of surface finish. 
The voltage readings can be translated 
into “roughness” evaluations by cali- 
brating the voltmeter in terms of pro- 
file measurements of the _ surfaces, 
determined by microscopical means. 


CASE-LINING PAPERS 


At the request of the War Produc- 
tion Board, the Bureau is participating 
in an investigation of asphalted water- 
proofed papers for lining shipping cases. 
The object of the investigation is to de- 
velop improved specifications that will 
insure satisfactory performance of the 
papers in overseas shipments of sup- 
plies to the armed forces. Both the 
finished papers and the sheets from 
which they are made are being subjected 
to all tests considered to have a possible 
bearing on serviceability. It was neces- 


sary to develop new or improved ap- 
paratus for some of these tests. 

Packages containing the same papers, 
used as case liners, are being subjected 
to simulated service conditions at a 
commercial testing laboratory. The 
packages are put through cycles of being 
tumbled in a drum, dropped on a con- 
crete floor, and bounced up and down 
on a vibrator, with wetting, under both 
tropical and arctic conditions. They are 
then examined for permeation of mois- 
ture and for the condition of the liners. 
It is expected that comparison of the 
performance of the papers in the pack- 
age tests with the results of the labora- 
tory tests will enable the Government to 
specify and procure papers for packag- 
ing that will insure delivery of military 
supplies in good condition at any 
destination. 


WEARING QUALITY OF SOLE 
LEATHER 


Recent service tests of 20 commercial 
tannages of vegetable sole leather have 
shown that the differences in their wear- 
ing qualities are quite small. The dif- 
ference between the best and the worst 
of the tannages was less than 16 per- 
cent, and 15 of the tannages were within 
5 percent of the average. The tests also 
showed that additional compression of 
the soles, similar to that produced by 
heavy rolling, resulted in an improve- 
ment of 5 percent in the wear. The 
soles were tested on 500 pairs of shoes 
worn by a regiment of Officer Candi- 
dates at Camp Lee, Va., and by workers 
in war industries, all tests being under 
the supervision of Robert B. Hobbs and 
Ruth A. Kronstadt, of the Bureau’s 
leather section. 

The tests also indicated that there 
was no significant difference in the wear 
of leather tanned from domestic and 
from frigorifico hides: that water- 
soluble material and grease are lost 
from soles in service, with the greatest 
loss being shown by water-soluble ash; 
that the so-called “rubber” and “leather” 
abrasive machines are of little use in 
predicting the relative wearing quali- 
ties of tannages; and that the water- 
soluble content, firmness, and degree of 
tannage are useful in estimating the 
wearing quality. The complete report 
on this work will be published as RP1626 
in the Journal of Research for January. 


HYDRAULIC BRAKE FAILURES 


The attention of the Bureau has been 
called to the fact that an increasing 
number of hydraulic brakes on passen- 
ger cars and light trucks are becoming 





4 TECHNICAL NEWS BULLETIN 


hazardous through deterioration of the 
rubber-hose connections to the brake 
eylinders. These brake systems now use 
natural rubber pressure hose and hy- 
draulic fluids that do not attack rubber. 
However, the hose connections are dam- 
aged by oil spilled on them from the out- 
side and sometimes by oil that acci- 
dentally gets into the brake fluid. These 
cases of damage are increasing in num- 
ber as cars grow older, as well as for 
other reasons. 

When a damaged hose bursts, as it is 
likely to do when brakes are applied 
suddenly in an emergency, the car in- 
stantly loses all its braking ability at 
the time when brakes are most needed. 
Although such occasions are rare, they 
constitute a most critical and unforseen 
hazard that leaves the driver almost 
helpless. The Bureau is making every 
effort to enlist the cooperation of all 
the agencies, public and private, that 
may contribute to the reduction of this 
hazard. 


EFFECT OF TYPE OF BAR ON 
WIDTH OF CRACKS IN REIN- 
FORCED CONCRETE 


Cracking of reinforced concrete sub- 
jected to tension is generally recognized 
as an unavoidable evil, and frequently, 
in order to minimize the width of tensile 
cracks in some structures, designing en- 
gineers use reinforcement steel in excess 
of the amount needed for strength. 
While this practice may achieve its pur- 
pose, it is possible to avoid wide cracks, 
with more economical use of steel, by 
securing better bond between concrete 
and reinforcement steel. 

The tests recently completed by D. 
Watstein and N. A. Seese, Jr., were made 
to determine the effect of bonding effi- 
ciency of various types of deformed bars 
upon the widths of cracks in symmetri- 
cally reinforced specimens under axial 
tension. The relative bonding efficien- 
cies of the bars were determined with 
test specimens of a new type by measur- 
ing the strain transmitted by the bar 
to the surrourding concrete. The bond- 
ing efficiency of the bars was found to 
be an index of the width of cracks ob- 
served in reinforced concrete specimens 
subjected to tension. 

Eight types of commercial reinforce- 
ment bars were tested. It was found 
that the bar having the highest bond 
efficiency developed cracks the width of 
which was only 0.46 of that observed 
with the plain bar having the least bond- 
ing efficiency, when both bars carried a 
stress of 40,000 lb/in’. 


THERMAL SPALLING OF FIRE- 
CLAY BRICK 


Fire-clay bricks are referred to as the 
“backbone of industry” because of their 
fundamental importance. In many types 
of furnace operations the firebrick lin- 
ings are subject to rapid fluctuations in 
temperature, which cause stresses to de- 
velop in the brick, making them crack 
and spall. The service life of many fur- 
nace linings is directly related to the 
resistance of the brick to failure by 
thermal shock. In recent years the 
manufacturers have accomplished a 
great deal toward developing those prop- 
erties in firebrick that are important so 
far as resistance to thermal shock is 
concerned. The testing of the bricks to 
determine their resistance to spalling 
has been accomplished either by the 
water dip test in which the individual 
heated specimens are plunged part way 
into cold water, or by rapidly cooling 
panels of heated brick by air alone or by 
a combination of air and water mist. 
The water dip test has een specified for 
many years in the Federal Specifications 
for firebrick. R. A. Heindl and W. L. 
Pendergast of the Bureau’s refractories 
section recently completed an investiga- 
tion of the spalling resistance of 50 
brands of fire-clay brick by the standard 
test method of the American Society for 
Testing Materials, This method in- 
volves the conditioning of a panel of 
brick specimens by preheating to either 
1,600° or 1,650° C (2,900° or 3,000° F), 
and after cooling, subjecting it to 12 
cycles of 20 minutes’ duration of alter- 
nate heating to 1,400° C (2,550° F) and 
then cooling by an air-water mist. 
Variations from the standard panel of 
brick in stretcher construction were 
made by laying brick as headers only, 
and in combinations of headers and 
stretchers. They represent the differ- 
ent types of construction used in fur- 
nace linings. Although there were ex- 
ceptions, most firebrick showed greater 
losses in header construction than in 
stretcher, but in some cases the type of 
construction had little effect. It was 
also found that in general a relation 
exists between the pressure maintained 
in the furnace during the preheating 
of the brick and their resistance to 
spalling. The results of this investi- 
gation, which are given in full in the 
January Journal of Research (RP- 
1630), will be used as a basis for the 
technical requirements in a proposed 
revision of the current Federal Speci- 
fication HH-—B-671 for Fire-Clay Brick. 
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CORROSION OF UNDERGROUND 
PIPE LINES 


Recognition of the facts that no iron 
or steel pipe now economically avail- 
able can be expected to last long in some 
soils, and that protective coatings 
usually only delay corrosion, has em- 
phasized the importance of other meth- 
ods of protecting pipe. The most prom- 
ising of these is an electrical method. 
If electrical connections are so made 
that current flows to the pipe line, the 
pipe will be protected from corrosion. 
This is done in many installations by 
supplying energy from a power plant. 
Considerable use is also made of zinc 
anodes electrically connected to the pipe 
lines. In 1941 the Bureau began a se- 
ries of field tests to determine the con- 
ditions under which this method of 
protection may be effective. (Technical 
News Bulletin 296, December 1941.) 
HXxperimental combinations of zine and 
steel were buried at 8 test sites, so ar- 
ranged as to give different ratios of 
area of zine to that of the steel. Dur- 
ing the last month some of the speci- 
mens from a site near Shreveport, were 
returned to the Bureau. These show 
that a sample of steel not connected to 
the zine lost from 40 to 50 times as 
much metal as similar samples con- 
nected to zine anodes. These observa- 
tions are, of course, preliminary, and 
further measurements will be necessary 
in order to determine the best methods 
of using the zinc. Moreover, it mgy be 
found possible to replace the zine by 
aluminum or magnesium, thus provid- 
ing a use for these metals of which large 
quantities are likely to be available. 
Arrangements are being made to bury 
test sets of these metals during the com- 
ing spring. 


WILLING-TO-CERTIFY SOURCES 
OF SUPPLY OF PETROLEUM 
PRODUCTS 


A revised list of willing-to-certify 
sources of supply of petroleum products 
(lubricants and liquid fuels) including 
asphalt; coke; road oil; tar; neat’s 
foot, castor, and floor oil, conforming 
to Federal Specifications in the VV, P, 
Q, R, C, SS, and JJJ groups is now 
available for distribution. It is known 
as Supplement I to Part IB of Letter 
Circular LC256A, and was prepared un 


der the direction of Sherman F. Booth; | 
it is obtainable without charge from 
the producer contacts and certification 
section of the Bureau. 

Firms that are included in the list 
have indicated their willingness to cer- 





tify. to purchasers, upon request, that 
commodities supplied on contracts based 
on the Federal Specifications under 
which the firms are listed, do actually 
comply with the requirements and tests 
therein set forth, and are so guaranteed. 
Purchasing by specification is thus 
facilitated, and the greatest obstacle to 
the general use of this method—the in- 
ability of most purchasers to learn of 
the sources of supply of commodities 
that comply with the specification re- 
quirements—is overcome. Under the 
plan, 15 “willing-to-certify” lists repre- 
senting over 25,000 separate requests 
from industry, have been compiled. 
These listings are made up of more than 
14,000 firms and relate to approximately 
860 commodities covered by Federal 
Specifications, 

A special notice is carried on all 
“willing-to-certify” lists calling atten- 
tion to the 400 or more Emergency 
Alternate Federal Specifications that 
have been adopted as a war measure to 
conserve critical materials and that are 
mandatory in Government purchasing. 
Owing to the fact that under present 
conditions it is often impossible to buy 
products that conform to Federal Speci- 
fications, the Bureau is furnishing to all 
manufacturers on its “willing-to-certify” 
lists, copies of appropriate Emergency 
Alternate Specifications, and it is be- 
lieved that these manufacturers are pre- 
pared to supply commodities that con- 
form thereto as well as to Federal 
Specifications. Xmergency Alternate 
Specifications are frequently changed 
and canceled without previous notice; 
information as to which specification he 
proposes to follow should always be 
obtained from the manufacturer before 
placing an order. 


NEW ‘MATHEMATICAL TABLES 





Two additional publications in the 
series sponsored by the Bureau are now 
available. 

The first of these, MT30, is entitled, 
A New Formula for Inverse Interpola- 
tion. It was prepared by Herbert E. 
Salzer and is devoted to the derivation 
of a formula for inverse interpolation 
in a table of equally spaced arguments. 
| The resulting formula is more concise 
and convenient than others. It involves 
neither differences nor polynominal co- 
efficients, other than small powers. In 
| use it will be found much simpler and 
| quicker than those given by Davis, 
| Aitken, Steffensen, and Milne-Thomp- 
son. In a sense, it is the analog of the 
| Lagrangian formula for direct inter- 
| polation without differences (that is, in 
terms of tabular entries only) if the 
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usual expression is rearranged in terms 
of powers of the argument p. 

The second paper, MT31, Coefficients 
for Interpolation within a Square Grid 
in the Complex Plane, was prepared by 
Arnold M. Lowan and Herbert E. Salzer. 
This table gives the exact values of the 
real and imaginary parts of the 3-point 
and 4-point coeflicients for both p and 
q, ranging from 0 to 1 at intervals of 0.1. 
The table will be found particularly 
useful when interpolation is to be car- 
ried out either for an isolated argument 
or for a large number of arguments that 
are irregularly scattered. Thus, for a 
4-point interpolation for a single argu- 
ment, the process, based on the new 
table, requires a total of 4 complex 
multiplications (equivalent to 16 ordi- 
nary multiplications) and 2 additions, 
whereas the method of interpolation in 
the real and imaginary parts, each 
considered as a function of z and y, by 
the use of real 4-point Lagrangian inter- 
polation coefficients, requires 40 multi- 
plications and 10 additions. The table, 
however, is not an efficient tool for 
carrying out an extensive and syste- 
matic process of subtabulation. For 
such a task, the latter method, involv- 
ing the use of real interpolation co- 
efficients, is almost twice as efficient 
from the standpoint of the total num- 
ber of multiplications and additions. 

The price of MT30 and MT81 is 25 
eents each. Orders should be sent to 
the Information Section, National Bu- 
reau of Standards, Washington 25, 
D. C. 


WILLIAM WEBER COBLENTZ 
RETIRES 


William Weber Coblentz, chief of the 
Bureau’s radiometry section and inter- 
nationally known for his work in radi- 
ometry and related fields, was retired 
on December 1, 1944. Born in North 
Lima, Ohio, in 1873, and a graduate of 
Case School of Applied Science, he re- 
ceived his P.D. from Cornell in 1903 
and joined the Bureau’s staff as a labo- 
ratory assistant in 1905. He has de- 
voted his life to research and is the au- 
thor or co-author of 93 of the Bureau’s 
publications; in addition, many reports 
of his work have appeared in this Bul- 
letin and elsewhere. Among the early 
assignments of the radiometry section 
was the establishment of standards of 
radiation, in the form of carefully sea- 
soned and calibrated electric lamps, 
that have been shipped to all parts of 
the world. In cooperation with the Lick 


and Lowell observatories, Dr. Coblentz 
employed specially designed thermo- 
couples and filters in combination with 
a sensitive galvanometer to determine 
the surface temperatures of stars and 
planets. Ultimately, he was able to de- 
termine temperatures at different loca- 
tions on the surface of the planet Mars 
and to detect the daily and seasonal 
changes. He was awarded the Howard 
N. Potts gold medal by the Franklin 
Institute in 1910, the Jannsen medal of 
L’Institut de France in 1920, and the 
John Scott medal and premium in 1924 
for these researches in infrared and 
stellar radiation. 

The effect of radiation on health has 
been a matter of great interest to Dr. 
Coblentz. He studied the ultraviolet 
transmission of glass, fabrics, and other 
substances, and recently has been en- 
gaged in obtaining a continuous record 
of the intensity of ultraviolet radiation 
at Washington. He is a member of the 
Council on Physical Medicine of the 
American Medical Association. In 1934 
the American Congress on Physical 
Therapy honored him by the award of 
its gold key—“the highest honor within 
the power of the Congress to bestow’— 
for meritorious service to medical 
science in the field of ultra violet radi- 
ation. The American Academy of Arts 
and Sciences presented him with the 
Rumford gold medal in 1937, in recog- 
nition of his work as a “pioneer in 
the technology and measurement of 
heat and light.” In 1930 he was elected 
a fellow of the National Academy of 
Sciences. With Ralph Stair, he pio- 
neered in advocating and using small 
unmanned balloons carrying automatic 
recording apparatus and radio-sending 
equipment to explore the ultraviolet in 
the stratosphere. 

Dr. Coblentz hopes the Bureau will 
continue its research on the ultraviolet. 
In his own words “the one problem 
nearest my heart, and not completed, is 
the task of the International Committee 
on Measurement and Standardization of 
Ultraviolet for Use in Medicine, to es- 
tablish a unit of dosage of biologically 
effective ultraviolet radiation; also to 
establish a primary standard meter for 
measuring ultraviolet solar and sky 
radiation for use in heliotherapy.” The 
Bureau, he believes, has a unique oppor- 
tunity to carry on this work. 

Dr. Curtis J. Humphreys, who has 
been associated with Dr. Coblentz dur- 
ing the past year and who was formerly 
engaged in spectroscopic research at the 
Bureau, will become the new chief of 
the radiometry section. 








